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(54) ENGINE SUPPORT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a spring 
constant as well as an allotted load in a rear side engine 
mount on an engine mounted frame elastically 
suspended on a car body and to improve 
vibrationproofing performance. 
SOLUTION: When the shortest distance L from an 
engine roll center 1 0 to a center of an engine mount and 
a roll stopper clearance D are set as Df/ Lf&Lt;Db/Lb 
and DI/LI&Lt;Db/Lb and Dr/Lr&Lt;Db/Lb in a stationary 
state, contact with a stopper Sb2 is not made on a rear 
side engine mount 2b at the time of engine roll and an 
engine 1 is supported at three points of front, left and 
right engine mounts, and accordingly, it is possible to 
improve comfortability in an indoor space by extensively 
restraining noise in a vehicle room. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine means for supporting constituted 
from an engine-loading frame by which the elastic suspension was carried out to the car body, 
and an engine mount with the stopper which restricts an engine roll 
[0002] 

[Description of the Prior Art] The duplex vibration control structure which an engine mount is 
made to intervene as an engine vibration control means between the engine-loading frames and 
engines by which the elastic suspension was carried out to the car body, and eases and absorbs 
an oscillation of said engine is effective. 

[0003] As said engine-loading frame, through the insulator which consisted of elastic bodies, the 
subframe which carried out the elastic suspension to the car body is known, and as said engine 
mount, the engine mount with the outer case which equipped inner skin with the stopper, and the 
container liner combined with this outer case on a concentric circle through an elastic body is 
known, for example so that it may be indicated by JP,63-76930,A, so that it may be indicated by 
JP,2-41877,U. 
[0004] 

[Problem(s) to be Solved by the Invention] Rigid-body resonance frequency fo in the rigid body 
which used as the spring the insulator placed between the mass, this subframe, and the car body 
in said subframe in the conventional engine means for supporting by such duplex vibration 
control structure In the field more than root twice (root2xfo), while the big vibration control 
effectiveness was acquired, the oscillation was amplified and there was inconvenience to which 
the noise becomes large in the following (root2xfo) frequency domains. 

[0005] the minimum [ in / to the frequency domain of the secondary component which especially 
the exciting force from an engine is large in a 4-cylinder engine with few numbers of cylinders, 
and are the main exciting force of the 4-cylinder engine being set to about 20Hz or more / said 
subframe ] — the following rigid-body resonance frequency — 50Hz Since it is order, in the field 
where an engine rotational speed is low, the noise will become large. 

[0006] As this cure, it is the rigid-body resonance frequency fo in said subframe. Two kinds, or 
[ whether it decreases or / combining said engine mount with the location which the noise 
cannot generate easily ], can be considered. 

[0007] First, rigid-body resonance frequency fo 20Hz which is the minimum of the frequency 
domain of a secondary component [ in / for the frequency (root2xfo) of the limitation that the 
vibration control effectiveness is acquired / a 4-cylinder engine ] actually when it is going to 
decrease In order to make it below, it is the rigid-body resonance frequency fo of said subframe. 
It is necessary to make it fo <14.1 from the relation of <(root2xfo) 20. In order to realize this, the 
weight of a subframe must be increased 12.5 times, or the spring constant of an insulator must 
be increased 1/12.5 time, and the increment in weight of a subframe or aggravation of the driving 
stability by sharp lowering of the spring constant of an insulator is not avoided. 
[0008] The measures with which the amplitude in the rigid-body mode of a subframe 3 avoids 
the part of a large antinode, and arranges this engine mount there when arranging an engine 
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mount for example, on the subframe 3 supported into the car body (not shown) through the 
insulator 5, as shown in drawing 8 are taken. 

[0009] By the way, in order to secure the reaction force which supports an engine static load 
and restricts an engine roll, what an engine mount supports before an engine and the backside by 
either of three places, 4 on the backside [ left-hand side and right-hand side or the forward left, 
the backside / the left / and the forward right, and the right ] or the backside and the left, and 
right-hand side, is good. As an example of an engine-loading frame, it is employable as a small 
car, and since there are few elastic oscillations, the vibration control effectiveness shows the 
subframe 3 of a large T character configuration to drawing 9 . Although it is support by four 
places with three places or before the backside, the left, and right-hand side and the backside, 
the left, and right-hand side, that it is adapted for the engine-loading frame of such a 
configuration in the arrangement conditions of an engine mount mentioned above near the part 
( drawing 9 intersection 8 of a T character configuration) of the antinode in practice for a 
backside engine mount to have the large amplitude ; — not fixing — it does not obtain and it is 
not avoided after all in the field where an engine rotational speed is low that the noise with an 
engine becomes large. 

[0010] Then, an engine is supported by four places with the left and right-hand side before and 
the backside, and the method of performing vibration control by reducing the spring constant of 
a backside engine mount is taken. Drawing_1_0 shows the example of the engine means for 
supporting mentioned above by FF vehicle (every width a before engine and front drive vehicle). 
This carries an engine 1 through before and backside engine-mount 2f and 2b on the subframe 3 
by which the elastic suspension was carried out to the car body 4, and is left and right-hand side 
engine-mount 21. and 2r. It minds and is supporting into the car body 4. therefore, backside 
engine-mount 2b the vibration control effectiveness is improved by reducing a spring constant 
with the assignment load which can be set — making — backside engine-mount 2b from — the 
oscillation inputted into a subframe 3 can be reduced. 

[0011] However, the frequency domain where a subframe amplifies an oscillation and enlarges 
the noise as mentioned above is the following (root2xfo), and is rigid-body resonance frequency 
fo =50Hz. If it carries out, the frequency domain which hits this is about 70Hz. It is the following. 
And the engine speed which has a secondary component in said 4-cylinder engine in this 
frequency domain is about 2100 rpm. It is the following. The transit in this rotational-speed field 
needs reduction of the further engine noise because of the transit conditions on which the 
vehicle speed is low in the acceleration from vehicle speed 0 km/h, and an engine noise is 
conspicuous especially in the time of the acceleration from vehicle speed 0 km/h, and transit by 
the fixed vehicle speed. 

[0012] And in the time of the acceleration from the vehicle speed of Okm/h, since the engine 
load is large, as shown in drawing 11 , centering on the engine roll center 10, an engine 1 will fall 
greatly back until each engine mount 2 contacts a stopper, and such engine means for 
supporting will make the spring constant of each engine mount 2 increase rapidly, and will reduce 
the vibration control effectiveness. 

[0013] Like FF vehicle by which offset arrangement of the final drive gear 6 of the transformer 
axle especially connected with the engine 1 was carried out in back, generally, with backside 
engine-mount 2b, since the assignment load is large compared with other engine mounts, a 
certain extent will need to make a spring constant high. Then, stopper path clearance Db by the 
elastic body Rb2 and the stopper Sb2 if the elastic body Rb2 of backside engine-mount 2b is 
made heavy-gage and a spring constant is made high, as shown in drawing 12 (a) Before side 
engine-mount 2f Stopper path clearance Df Since it compares and becomes small, as shown in 
this drawing (b), backside engine-mount 2b will contact a stopper Sb2 ahead of before side 
engine-mount 2f also by the same roll angle. 

[0014] Therefore, even if it reduces the spring constant of backside engine-mount 2b to a 
predetermined value, at the time of an engine roll, as a result, it will support by three points of 
the engine mount of the backside and left-hand side, and right-hand side, and the amenity will be 
spoiled, without obtaining the sufficient vibration control effectiveness and a sufficient noise 
control. 
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[0015] The object of this invention is by adding a device to the roll stopper path clearance in an 
engine mount and the stopper which restricts a roll, and the minimum distance until it reaches 
[ from an engine roll center ] the core of each engine mount paying attention to such a 
conventional trouble to reduce the spring constant of a backside engine mount and solve the 
above-mentioned problem. 
[0016] 

[Means for Solving the Problem] From this object, the engine means for supporting concerning 
claim 1 which are this invention An engine is supported through an engine mount into a car body 
before and the backside by four places with left-hand side and right-hand side. It has the 
stopper with which the engine mount of these each restricts an engine roll, the engine mount of 
a couple [ as opposed to / at least / a before / an engine / side, and the backside among these 
engine mounts ] — or The engine mount of the couple to engine left-hand side and right-hand 
side In the engine means for supporting which supported the engine into the car body through 
the engine-loading frame by which the elastic suspension was carried out to the car body Df : 
The roll stopper path clearance Lf of a before side engine mount : The minimum distance Db 
until it reaches [ from an engine roll center ] the core of a before side engine mount : Roll 
stopper path clearance Lb of a backside engine mount : The minimum distance Dl until it reaches 
[ from an engine roll center ] the core of a backside engine mount : The roll stopper path 
clearance LI of a left-hand side engine mount : The minimum distance Dr until it reaches [ from 
an engine roll center ] the core of a left-hand side engine mount : Roll stopper path clearance Lr 
of a right-hand side engine mount : When it considers as the minimum distance until it reaches 
[ from an engine roll center ] the core of a right-hand side engine mount, it sets to a quiescent 
state. Df/Lf «Db / Lb and — DI/LI «Db / Lb And Dr/Lr «Db/Lb ... (1) 
It is characterized by filling ******. 

[0017] That is, if the roll stopper path clearance D in the minimum distance L and this engine 
mount until it reaches [ from an engine roll center ] the core of an engine mount is set up based 
on relational expression (1), at the time of an engine roll, it is the roll stopper path clearance Db 
of a backside engine mount. Since an engine is supported by three places of left-hand side and 
right-hand side a before side so that it may not be set to 0, the big assignment load in a 
backside engine mount is mitigable. 

[0018] The engine-mount equipment concerning claim 2 which is this invention An engine is 
supported through an engine mount into a car body before and the backside by four places with 
left-hand side and right-hand side. It has the stopper with which the engine mount of these each 
restricts an engine roll, the engine mount of a couple [ as opposed to / at least / a before / an 
engine / side, and the backside among these engine mounts ] — or The engine mount of the 
couple to engine left-hand side and right-hand side In the engine means for supporting which 
supported the engine into the car body through the engine-loading frame by which the elastic 
suspension was carried out to the car body Df : The roll stopper path clearance Lf of a before 
side engine mount : The minimum distance Db until it reaches [ from an engine roll center ] the 
core of a before side engine mount : Roll stopper path clearance Lb of a backside engine mount : 
The minimum distance Dl until it reaches [ from an engine roll center ] the core of a backside 
engine mount : The roll stopper path clearance LI of a left-hand side engine mount : The 
minimum distance Dr until it reaches [ from an engine roll center ] the core of a left-hand side 
engine mount : Roll stopper path clearance Lr of a right-hand side engine mount : When it 
considers as the minimum distance until it reaches [ from an engine roll center ] the core of a 
right-hand side engine mount, it sets to a quiescent state. 2x(Df/Lf) <=Db / Lb And 2x(DI/LI) 
<=Db / Lb And 2x(Dr/Lr) <=Db / Lb ... (2) 
It is characterized by filling 

[0019] That is, since the roll stopper path clearance of a backside engine mount will not be set 
to 0 even if the roll stopper path clearance D of left-hand side and a right-hand side engine 
mount is set to 0 a before side, it contacts a stopper and a stopper's elastic deformation occurs 
after that with an engine roll if the minimum distance L and the roll stopper path clearance D are 
set up based on relational expression (2), still more sufficient vibration control effectiveness is 
acquired. 
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[0020] The engine-mount equipment concerning claim 3 which is this invention An engine is 
supported through an engine mount into a car body before and the backside by four places with 
left-hand side and right-hand side. It has the stopper with which the engine mount of these each 
restricts an engine roll, the engine mount of a couple [ as opposed to / at least / a before / an 
engine / side, and the backside among these engine mounts ] — or The engine mount of the 
couple to engine left-hand side and right-hand side In the engine means for supporting which 
supported the engine into the car body through the engine-loading frame by which the elastic 
suspension was carried out to the car body Df : The roll stopper path clearance Lf of a before 
side engine mount : The minimum distance Db until it reaches [ from an engine roll center ] the 
core of a before side engine mount : Roll stopper path clearance Lb of a backside engine mount : 
The minimum distance Dl until it reaches [ from an engine roll center ] the core of a backside 
engine mount 
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CLAIMS 



[Claim(s)] 

[Claim 1] An engine is supported through an engine mount into a car body before and the 
backside by four places with left-hand side and right-hand side. It has the stopper with which 
the engine mount of these each restricts an engine roll, the engine mount of a couple [ as 
opposed to / at least / a before / an engine / side, and the backside among these engine 
mounts ] — or The engine mount of the couple to engine left-hand side and right-hand side 
These engine means for supporting are engine means for supporting characterized by the thing it 
comes [ in / on the engine means for supporting which supported the engine into the car body 
through the engine-loading frame by which the elastic suspension was carried out to the car 
body, and / the quiescent state of a car body ] to satisfy the following conditions, 
account Df/Lf «Db / Lb And DI/LI «Db / Lb And Dr/Lr «Db/LbDf : Roll stopper path 
clearance Lf of a before side engine mount : The minimum distance Db until it reaches [ from an 
engine roll center ] the core of a before side engine mount : The roll stopper path clearance Lb 
of a backside engine mount : The minimum distance Dl until it reaches [ from an engine roll 
center ] the core of a backside engine mount : Roll stopper path clearance LI of a left-hand side 
engine mount : The minimum distance Dr until it reaches [ from an engine roll center ] the core 
of a left-hand side engine mount : Roll stopper path clearance Lr of a right-hand side engine 
mount : The minimum distance until it reaches [ from an engine roll center ] the core of a right- 
hand side engine mount [claim 2] An engine is supported through an engine mount into a car 
body before and the backside by four places with left-hand side and right-hand side. It has the 
stopper with which the engine mount of these each restricts an engine roll, the engine mount of 
a couple [ as opposed to / at least / a before / an engine / side, and the backside among these 
engine mounts ] — or The engine mount of the couple to engine left-hand side and right-hand 
side These engine means for supporting are engine means for supporting characterized by the 
thing it comes [ in / on the engine means for supporting which supported the engine into the car 
body through the engine-loading frame by which the elastic suspension was carried out to the 
car body, and / the quiescent state of a car body ] to satisfy the following conditions, 
account 2x(Df/Lfl <=Db / Lb And 2x(DI/LI) <=Db / Lb And 
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CD * *> I ^ S & 3= T* (7) ft XI 

Db : Mx>y>7^> hOP-;i/X h^A^7 UT7 

Lb : x>v>>p — ;u-b>**^afiiJx>i?>-7^> h 
Dl : £ffiax>iy>^0> Kcdp— hy/W 'J77 
Li : x>i?>p — ;Hr>^^t>&ffl!|x>i?>-7^> h 
Dr : 6ttx>y>7«» ha)P-^X 'J77 
Lr : X>i;>P— jHr>*3^6*«X>*»-7^> h 
L' rb : flHH;&tJ?£fflX ^ > h CD .5^5 

L' bb : fl9ffl&tf£«X>i;>^»5> hCD*'fr£$S*^ 



Lx c^ibi^(0x>i/>7^> h^xyi?y(DP- ;u 

SWifi-rSX *»L. Ii>y>7^> h<D5 

d>ft<fc*. x>i;>(7)iTjffljs.r/^fiiji3^-r^-^ 



15 

2x (Df /Lf ) ^Dr /Lr J&O. 2 x (D I /L 

1 ) <Dr /Lr _g.D s 2x (Df /Lf ) <Db /L 
b 2x (Dl /LI ) ^Db /Lb 

2 x (Dr / L' rb) ^ D b / L ' bb 

Df : |tjfflx>v>v^> h£>n— ;ux h*;//^ U 7 V 

Lf : x>i?>n— ;n2>^^e,Krffl!ix>i;>T^> k 

CD * 'fr * -e CDftSaSIgi 

Db : ^filJX^i/^T^V hCDP— h V'^V 'J T 7 

Lb : x>v>p— ;Hr>^^bMiii>'y>^'!?> h 
cD+^lcS^^-ecoft^SI 

Dl : SE«X>S;>-7^> h<DP— h^/<<7 U77 

LI : x>v>n— ;u-iz>^^b^{E'Jx>^>^0> h 
cD4"OI-S-S^tf(DSSffiS6 

Dr : ^ffllJX>v>V^7> hCDP— h ^/^<7 U 7^ 
Lr : X>v?>P— ;U-fe>^^^^flJX>^>-7^> h 

L' rb : Hr«&tfiEfl0x>i?>-7^> h(D*'C>£$§^<E 
& ^ t> M x > v > "7 ^ > K CD * i ( x m Z> £ T? CD S & 



L' bb : Mm&tf£$iX>v>>-7^> h<D + ifc**S^ffi 

L, c^xb^^cDx>i;>v^> h^x>i?>cDP— ;u 

*>. x>i?><©i9ffl&tfa«^»-r«--*t 
fliji^-r^>-^cDx>i?>v^> h*. mt*(xwss}# 

& & o lx L tz x > v >3E#S« ^ T . 
Sx>i/>Si#Saii. *{*cDflih«ffilxfelNr. TIB 

la 

Df /Lf «DI /LI IO N Dr /Lr < D I /LI 
Df /Lf <Db /Lb _§.~^ Dr /Lr <Db 

/Lb 

D I /L' lc«Db /L' be 

Df : frflJX>i?>-7^> hCDP — ;UX > J 7 ^ 
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co * '0 ix^ & £ -e <£>^&5£§t 

Lb :i>v>P-;Hz>^^bMlx>v>vO>h 
tf) + ib izm Z> £ "C OfkfiiEJBI 

>x 

Dr : ^|Jl>yW!?> KCDP— il^X 'J77 
L' be : «HI&tfeili>5>7'» htO^'bS^^flSt 

Ett 

[»*ai o] x>i/>*u«atfa«i:. aswatf 

x>i;>'a>«rfl!ixtfa«(-»-r*— » 

fl3{x>tf-3~&— 5*cox>v> , 7 f l7> hi*. 5Wx|£ti£}# 
£St-£cfc5(xLfcx>i;>£J#gSlxfciNT. 

e 

2x (Df /Lf ) ^Dl / L I IO, 2 x (Dr /L 

r ) <DI /LI IO, 2x (Df /Lf ) <Db /L 

b 2x (Dr /Lr ) ^Db /Lb 

2 x (Dl /L' Ic) ^Db / L ' be 

Df : t&fflqx>i/>^?^> ;UX U77 

Lf : x>v>p— ;u-tr>^^bfHI'jx>v>^^> h 
a^todS-SS-eaaWSEtl 

Db : &fflX>v>-7^> h(7>P— JUX U77 

Lb : x>i?>p— ;H2>5t3b\6(kt|xv*> h 

Dl : £ffllx>v>^> hCDP— ;i/A U77 

LI : x>v>P— ;U-b>^}5^£®JX>^>*7^> h 

Dr :«)X>v>7^>hOP-^hy/^'J77 



Lr : x>i/>a— ;Hz>^^t>^fflx>i;>-7^> h 

l' ic : frfflxtf*«x>i/>-7^> h(D+'b*tt-s;<E 

L' be : Krffl!!S.t^^fflx>i?>^7'j7> h®4"b£tt&4E 

ESI 

fcXh^/Hl x>v>D— ;u«®IcJ31nt. ix> 

^«ht^x>v>^gi 0 
[R*S1 2] K^Xii TbSi 1 ©ivj**u5*-«(cfc 
INT. »Efi«ll**x>»>^«»M*, x>^> 
p — ;Hr>*J=y fci^tDttW-te^r* x>v>^m 

* U77>X^MLfcx>i?>7^> ht^^CtS 
£ -T & x > i; >3£}#S«. 

Ci:*^tti:-r-6x>*;>3Ei#««. 

[o o o i ] 

tlfcx>i;>f§i7U-Ai:, x>i?><DP— 
xv^^^tlcif^^Otfc^o 

[0 0 0 2] 

[ft5fe(D&ti5] x>i?>CORSS^Si: LTI*. JfttlxRfc 

«xi#s*Lfcx u— A < tx>v><hcor^ 

|z. x>i;>^^7> h£^££-t±T. |iJIBx>i?>^S 

[0 0 0 3] ffi!Ex>i/>fSS£:7 b-Ai L"C(is 09*. 
tf, H^^2-4 1 8 7 7 -^ISl^fSiS $ ti-i) cfc 5 

>v>^> LTI*. Wxtfs HSBB63-769 
3 0^^a(cIBtt*tt*«fe5lc. flilWh^/^ 

"r^>p^ist^^*Lfcx>i;>^o> hA^biit^^c 

[0 0 0 4] 

**0>x>5?>3El»««-CI*. luIB-^^^U- 



(6) 9-226386 



U— £ £l£fc<>: L/rPJ^^fct-t^W^li^^ f o CD 

V"2fg (/*2x f o ) \ti±<nm®izte^x\*. Jz^teto 

M®W:t>m**iz>fr^ (^2 x f o ) &T<nm : ,&m% 

>(D^^iiaffi^T*fc^2^^^il^afIi^(i^2 o 

x > v > cd 0 j^ms t x itm £ < * o r 

[0 0 0 6] C^fi:Ltlt BTrfS+t-^U— Alzfc 

[0007] £-r. mm^m : ^fo &i&mL&~>£ 

2xfo) 4^X>v?>|Zfcit^>2^^C0Jll^ 
!&$Ii^<£>T(©"e&£ 2 0 Hz J^TI^-Sfctfu BiflE-y-^ 
7U- A<DPJ#^MJl?£Stf o (^2xfo)<2 
0<D§H&frb. fo <1 4. 1 (C-^£>ft^}&<&<5o Cfr 

^n^-r^cn*. t^7i^- acdsss-i 2. 5fgic-r 
[ooo8] ^^r% 0y*_i£, ins ci^-r^ 5 < > 

7 U— A3±fCX>S?>^> h£IBirr4S^ H 

h^lf^^U— A3CD^lJ0:^— K0)SMtf 

[0009] <hc5t\ x>i;><Dfi^M^3:x. fro 

l#f**tf>*<Al\i H9ICI4. x>i/>fgm^ U— A<7) 

fctoizlBfiaiaA^^l^T^tt^^^ U— A3 £tf 
■To ±^Lf=x>i?>"7^> hcDMBg^ftO^-e. 

^>Hi. LMfi<D«# (H9T?it t*»« 

[ooio] ^d-c% x>s*>fti&jfctHM>i:satfs 



ffi£0>4«Jjr-C3Ei#U affix hOXSfeS 

I*. ±j* L fc x > >S^i^lWJ £ . FFf (« 
B#Krx>v> ■ 1MMUW) ■e^Lfc*>a>T?ft-&« c 

tti*. m<*4(zi»gs:?#^ttfc-9-^^L/-A3±ic > x 

LtfllL, &St;*fflx>i?>-7^>h2l , 2r $ 

[0 0 1 1] LfrU titifiaJ:?!^ 
2 x f o ) eiT*efcy. BiJ(*«fiffl«ft f o =5 0 Hz 

t-rat. c*iicafc*Jiaa«*ii»7 ohz jstft? 
fe^>o f it, za>jaaa*«^wsB4«i«x>i;>(z 
fcit4-*ja»*<fc*x>i?>@(Eajstt..»2 i oo 

rpm &TTrfc£o CC&ElteSK^Ucfclt^fTte:. * 

[0 0 1 2] Lfr£. -5 Lfcx>i;>3E8S«I*. « 
X. \i . MO km/h fr t> <D JP j$ A T? I* X > > ftff ^ 
UNfc^. m 1 1 ic^-Tctai-. X>i?>1^ x>>>> 
p— ;nr>5n o**^(-. §x>i/>7 f )>h2^x 

h20)tffe£»*fiL»*-frl»««l**«** 

[0 0 1 3] ^1". x>v?>i i:ISLfc h7>X7^ 
X JI/<D 7 7 K7 6 1 7-b hlE 

h 2 b tm*. ffe(7>x>^>^^> httt^r^flSI^ 
XZ^tcti. ft -6 SSI*. tfte£»t*<-*-*i&»<± 
c^o ^c-enii 2 (a) ic^fcfc^iz. MJx>i;> 

•T^irv 3»ttftRb2i:X h^/^— Sb2lz«fc*X 

^■J77>XDf iCit-^T/h* <<P**^6. ^IH (b) 

^-etltr®Jx>i?>v>> h2 t *y *5fei-x K^^— 

Sb2<h^SLTL^a o 

[0 0 1 4] ftoT. MIIVvW'^ h2b (Dtfte 

I*. e»W(^> affiS:lX. tli^Wx^^^^ 
^3^SSt^C<hWot, +»ftl»fi«l«i:H 

[001 5] Lfctt*G>BMjftl= 

f@U X>v>7-)>htP-l^W^Xh7/^ 
— fclCjSlt^P— U77>^t, X>v> 
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p-ji/-b>^^b#i>v>7^> hca+toicM&£-e 

[0 0 1 6] 

cDM^J^^fy{3^^^--^^x>i;>-7^> k sl 

<ldu X>i/>CD^J^^flJ(C^^---^CDX>v> 

Df /Lf «Db /Lb _g.O. 
D I /L I <Db /Lb SO. 

[o o i 7] bp*,. ph&xS (i ) i=»rJt^r. x>i;> 

fkJSffiKLiis Kxy;>7«)> hfcasit^P— ;ux h 
ijt^vxd^ks-T*^ x>i?>c&p-;u 

B#(z(*. ^ffl|x>i;>-7^V h<DP— JUX h«y/WJ7 
> h fx It & X £ Sr^fi WM * & c £ # a o 

[O O 1 8] si*3l2lC^^X>i;>^ 
U C*lP>i^(DX>i?>7^> h^X>i/>0)PHl/ 

flncjtf-j-*— S0x>i?>7^> Mi. ^&lc|ft^3:}# 
£fttcx>v>*g»:7 U-A^Ltx>v>$$W: 

Df : IHBX>i»V5> MDP— ;i/X WW 'J77 

>x 

Lf : X>v>P-;Ut>^^bllllJX>v>7^> h 
Db : hOP-W h^/W IJ77 

>x 

CO * to lcS& £ t? 

D I : £lX>v>7^> hCDP— h*;^'J77 
>X 

L I : X>i/>P— jHz>^^P>^filJX>i?>"7^> h 

(D * to KM <£> * T* 



>x 

Lf : X>i/>P— jUr^^^&UfflSX^i/^^^^ h 

<D + to IcS S * "CCDfUSJEMI 

Db :$fflX>v>7't?>hfl)P-;^h7/^ , J77 
>X 

Lb : x>i?>P— ;Hz>^^P>^®Jx>v>-7^> h 

>x 

LI : X>i?>P— Jl/-fe>^36^t>&fll|X>i/>-7^> h 

Dr : tfl|X>v>7'» hO)P-;i/X h^/<^ U77 
>X 

Lr : X>v>P— ;Hz>4r*^&3&«X>S/>-7^> h 
CO * to I Z m & * t? ^ASiESt 



Dr / Lr «Db /Lb - ■ ■ C 1 ) 

Dr : ftfl(X>i/ >V^7> h<DP— JUX h U77. 
>X 

Lr : X>S?>P — ;H»>*i^6fll>i/>7'» h 
a>*ii>(::S5*~e<Z>AKSE«l 

2x (Df /Lf ) ^Db /Lb J&O. 
2x (Dl /Li ) ^Db/Lbl^ 
2x (Dr /Lr ) ^Db /Lb ■ • - (2) 

[OOI 9] EP*>. HflbA (2) |z»^-c«HJ£Kl 
ip- ;ux hy/W U77>XDi:SRetS^, x> 
v>fl)P-;Ki^ot, flfiy^. &®JSt/^i|iJx>v?> 
hcop— ;ux h?><£ U77 >x D A< o ix o T 

Xh^/^-lz^gL, -tO>ax a>9W4*3^A<* 
£ LtttlX>y>70> hOP— ;ux U T 

^>xa*o[z&^&i^t>. *£ix. +^*RsasfiS:^ 

[0020] *SMre**, |S^3lz^^x>v?>^ 
^>h^BIS. x>v>^fjf!l^^®J^. 

L> c*t6ffl^a>x>v>sr^> htfxvi/XDn — ;u 

cox>v>^^> k f Kit x>i;>co&fjs.tf*r 

Df : iflx>v>7'5> h(0P-W 'J77 

>x 

Lf : x>v>P— ;H2>5r^toWT«x>i/>T^> h 
(D*to(cS**t?<DftSiEK 
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Db : ftflVy^'S^ KDP-W h^^* "J77 
>X 

Lb : x>v>p— ;Hz>^^«b^«'Jx>i;>^^> h 
<D*'kt^&£-ecO;g9s^t 

Dl : ^fiiJX>v>-7^> h<OP— ;UX h*y^ 'J77 

>x 

Df /Lf =DI /LI =Dr 

[002 1] BP%. Hffi3 (3) (Cft^lNTSSj^StL 
tP- JUX 'J77>XD«h^ttl)^, x> 

S/>a>a— juftlzte* ffefli]x>i;>^> hcon— ;ux 

h7/^'J77>XDb j&tOd&^&UJ: 5 Cl. Itrfi'JX 
>v>70>K(0P-;iXh7/^ l J77>^Df «hr. 
£iI>vW!?> h<OP — ^X bwV? U77>^D 
I 6fli>i/>7^>hfl)P-;i/Xh7^'J7 
7>XDr tfRlftClO «.X>v>"7^>h 

icfcit-sx h->/^— t(o««ftma>*r*ticcfeo-cx>i; 
i/ p — ju-b > £ (D^iMco^ii ic <fc y x >i; > p — ;nz > 

A«»bLTSC (3) <DB«*«JB*t*c:fc*l»*. ftfljx 

[0 0 2 2] *^0^T*fe^. »*«4(C«^X>i/>3E 

x>*?>*1MHtl«HBi:'. 
*i£fi*<Ox>v>vO> h^x>v?>cop— ;u^$iJPS 
ft<fc*u xvi/XDiaflO&^afflJf^S*^*— s*<ox> 

2 x (Df /Lf ) =2x (Dl / 
[0 0 2 3] IP*>. K«5£ (4) |C*:5l*T«EEJIlL 

tP-;iXh w ;/^U77>XDi:$8St4t, x> 

0> kcdp— ;ux h?/<£ U77>XD^oic4otx 

[0 0 2 4] *«e-c&£. |g*3S5|C^^X>i;>3: 

a>4ttBrT?W*i:: % x>S/>-*^> L3fc&U c 

ftbl!*0>x>v>-?^l/ h^x>v><DP— ;u£ftJRS 

x>i;><DitiBs^fi!i(^-r^-^x> 

Df : fltrffliJx^ixV^^V hOP- ;UX h U T=y 



Dr : ^fflX>i/>7^> h(DP-JUX h 7/^ 'J77 

>x 

Lr : X>v>P— JMz>*A*&Sfl|X>S/>-*^> h 
/Lr «Db /Lb - • (3) 

f^-^(0x>v>7^> Hi. mf*lcRSSX^*4xfc 

Df : nrfflJx>i?>-e^> kop- ;ux 'J77 
>x 

Lf : x>£?>p— ;Hr>5tj^6Hrt|x>5/>"7»5> h 

Db : M>JX>V>7^> hOP-;UX h7^^ U77 

>x 

Lb : x>i?>P— ;U-b>^^t>^Jx>v?>V^7> K 
D 1 : £|jX>v>7^> hCQP— ;UX h7^^'J77 

>x 

L I : x>v>p-;Hz>^^b£Ix>v>7^> h 
Dr : ^Sl|X>v>-7^7> h<DP— ;UX h 'J77 

>x 

Lr : X>v>P- < /Hz>^^b^iX>v>7'i> h 
* iC> 1 3 S « * T* <D £1 RE 

LI ) =2x (Dr /Lr ) ^Db /Lb 

■ ■ ■ (4) 

>X 

Lf : X>^>P— ;H2>*3^6fT«X>*/>-7«5> h 

<D * t> I " S * * (?) S 5a S§ NE 

Db : ^{|ijx>v>^^> h(7)P— ;UX K U77 

>x 

Lb : X>i/>P— ;H2>*3^6*«|X>^>-7-5> h 
D I : itflyx^v^^^V KOPHl/X h U 7^ 

>x 

L I : X>i/>D— ;U-b>^^t>^®Jx>v?>^^> h 

Dr : filX^v^^V hOPHl/X h 7/^ U77 
>X 

Lr : X>v>P-;i/-tr>^^bMJX>v>70> h 
CD * iO (Cig & * 7* CD^&Sggl 

L' fa : £Xi;*rfflx>i;>-7^> ^(D^'^Se-S^S 
L' ba : £r$]X >i? >^ > ha>*ib*fi£MEfi 
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Dl /LI <Df /Lf fiO. Dr /Lr <Df /Lf _&0. 

DI /LI <Db /Lb lO, Dr /Lr «!Db /Lb • ■ ■ (5) 



Df /L' fa«Db /L' ba 

[00 2 5] m*». gH£5* (5) f (6) ics-^^rs 
fiJEJBL^n— h^/<^ U77>XD<h£l££-r& 

7/^'J77>XDr *talz.<to"C\ -t<08L .IflflJxv 

V>^"7> hOP~ h^/^ 'J77>^Df A<0[C 



[0 0 2 6] *Sgl«"e* 5* S*3S6(Z-K^X>v?>S: 

ttb^i^cox>i;>v^> KA<x>i;i/(Dn— ;u$-$iJRg 

t^h^/^-$f U il>V hCD?*). '> 

x>v>jsk7 u— A^^LTx>v>^^i*i3S:^-r 
fc^KLfexv^vsit^e^fc^-c. 

2x (Dl /LI ) ^Df /Lf fiO 



(6) 

Df : fmx>S/>7^> hOP-il/X h 'J 77 

Db : ^flJXV-p^^^V hCDP — h U 77 

Lb : X>v>P-;i/t>^^bSlX>v>7^>h 

di : 2e$]x>v>>v>:-' h(DP— ;ux hy/^ U77 

CD * '£> I x £ & * T* CD ft St 

Dr : aiX>v>70> hCDP — ibX h^<7 U77 
Lr : x>v>P— ;Hr>^^€>SflSx>i?>"7^> h 
L' fa : £&U^ftlJX>i;>^> h(D + 'C>£f8-&<ES! 



L' ba : ^Stf^ffiX >^ > h CD ^ -5^5 



2 x (Dr /Lr ) <Df /Lf 

2x (DI /LI ) ^Db /Lb 2x (Dr / Lr ) ^Db / Lb 

- ■ - (7) 

2x (Df /L' fa) ^Db /L' ba ■ ■ ■ (8) 



[0 0 2 7] SP*>. RftA (7) , (8) [ZA^XM 

SS&Hl^p— ;ux h*y/^ >j77>XD^^tl) 

x>v>^^> hO)n-W h ^/<v* IJ77>^DA<0 
fW^Lt^tlx>v>7^>^P-^X 

[0028] it*3i7ic^^xi/i;>s: 

CD4@fi?rT*?:ft[^ x^y>70>h^L5SL, - 
*Lt><@*<Dx>i/>-7^> h**x>v>>cDP — ;u£frJH 

x>i;>oitfffi!i&^ffi!ii^-r^-^x> 

-f £-*fcDx>v>>^i/ hi*. W*lzf»g£&£*i*: 



137 U— ASfrLtx>i/>S¥«:|c3Ej|t 
*«fc?l=Lfcx:/2;:/X#»«(cJ3tvC, 

Df : BtjffiX>v?V7 r >> KCDP— h7/^'J77 

Lf : x>v>p--;u-te>^^t)inf'Jx>i;>^^> h 

CD * to (c S £ * CD g$a£§gf 

Db : M|X>v>7^> h(?)P-;i/X h^/^ U77 

Lb : X>i/>P— ;Hz>^^t>^ffix>^>^ r t?> h 

CD * '£> ICS <i> £ T? <Dft^5&gt 

D I : &ffiX>i/>^^> hCDP— )IX U77 
>X 

L I : x>v?>p— ju-fe>$rt*e>2Efl!lx>i?i/^> h 
CD*'t>f-S^*-ecDSSfi&Si 

Dr : =&ffiX>v>T ,r >> hCDP— JUX h^/^^ U77 
Lr : X>v>P—;U-i2>^^b^ffiX>v?>^^> h 



(10) 



!gi¥9-2 2 6 3 8 6 



CD ICS 5 * T? 0)fi3S^ 
L' rb : «Hfctf*«|X>i/>T-5> 

tLtzt&. ffitttJBlcfcivc* 

Df /Lf <Dr /Lr lO, Dl /LI «Dr /Lr 

Df /Lf <Db /Lb Dl /LI «Db /Lb • ■ ■ (9) 

D r / L ' rb« Db/L'bb--- (10) 

[0029] gP*>. IBSsS (9) , (1 0) 

m^UL t p — ;ux 'j77>XD^$t£St 

(7) p — ;i/X 'J77>XDb sb*0 #1^5 

ic. ftfcJlc. fflli>v>7^> hfl)n-;i/X 
UT^VXDf £®jx>v>v!7> h(7)P— ;ux h 
7/^U77>XDl £rt<0lc£:oT\ ^-0^. Sfllx 
>v>"7^> h(DP— JUX hy*^ U77>^Dr #0 

icts^^p>. x>i;>^m®i5.t/^f'Jx>v>7^> h 
uc^«i:a>3fiBfe3El#Lra«x>e;>v^> hcz># 
[0030] 33018 ic&^x^i^s; 

x>S?>£fir«;&tfaflJ£. 
0 4l^$(*l:, x>i?>-?^> h£tf*L3fcl#L. c 



K ^ L < lis 



V V 



>X 

Lf : x>v>p— ;b-tz>^^bBtHRijx>v?>v^> h 

<D*iCMcs£*-e<o*SJHIi 

Db : M|X>2*>'7'5> htf>P— VUX 'J77 

>x 

Lb : x^i?>p-;Hr>*^6aflx>i/>7^> h 
<D*i£McS£*T?<D*SffilBI 

D I : &fflax>vV7^> h<7)P— JUX h^/^^ 'J77 

>x 

L I : X>v>>P — ;UiZ>£frb£®]X>iP>^'j?> h 
c7) 4» /j> IC g & * V (Dm^5&§t 

Dr : ^fi>v>7^> hOP-^X h U 77 

>x 

Lr : X^v^P— ;U-fe>^^t>^fl>Jx>v>^0> H 
CD * 'k ICS £ * T* (Dg&Sigi 

L' rb : ffiMH&tf £fllx>i?>-7^ > hCD4"6£$^{5 
a«^&*«x>i/V7^> hcD^/OlcM^^T^S^ 

L' bb : Iijf!jS.l/^fl!|X>v?>^'t7> h CD^'fr^^S^E 



x>v>j§«t^ U— AS^-Lr x>i/>S*(*Ic3£l#"*' 
££7 lcLf=x>i;>3fcftSSfl:lcj3l*T. 

2x (Df /Lf ) ^Dr /Lr JLO. 

2x (Dl /LI ) ^Dr /Lr J^O. 

2x (Df /Lf ) ^Db /Lb 2x (Dl /LI ) ^Db /Lb 

■ - • (11) 

2x (Dr /L' rb) ^Db /L' bb • - - (12) 



[0 0 3 1 ] BP*. HflfcSt (11), (12) lcS"3l> 

TmSHglL £ P— ;UX hy/<^ 'J77>ADt 



^fi|x>i?>-70> ha>a— ;ux h U77>XD 

tfOlC&oTX h-//*— (C^JgL. ^CD&X h-//*— <D 
9ltt«^9gSL-Ctiaffix>5/>-7^> h<E>P-;ux 

h^/^ UTT>X^O|3$t>5SU^ x b. !S*3l7|CO 

[0032] 9 ic«*x 

<D4lB»rT»flt{*lc % - x>i/>-7»>> h*^U3E»U. C 

x>i?>eoitr«&i;afliics*-rs-»a>x> 



-S«fe3lcLfcx>i;>3£«F»flllcte^T. 

Df : ilx>y>7^> h0PHl/X h^/^ l J77 
>X 

Lf : x>v>p— ;u4z>^^bml®Jx>v>^^> h 
©*»blcS6*"C0)*kSlEBI 

Db : ^®JX>v>"7^> hO)a— ;UX 'J77 

>x 

Lb : x>v>P— ;U-tr >^^b^®Jx>v>v^> h 
(Dif^lCg^^-CCDSS^St 

Dl : &filJX>v>-7^> hCDP~-;UX h^/^^ 'J77 

>x 



4 
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(11) 



Lr : X>v>P— ;U^>£fr b^«X>v>^> h 
L ' Ic : IMS £®JX > v >"7 ^ > hCO^'frS^S^ 



mm 



Df /Lf «DI /LI Dr /Lr «DI /LI lO, 

Df /Lf <Db /Lb JLO. Dr /Lr «Db /Lb ■ ■ ■ (13) 

Dl /L' lc<Db /L' be - ■ * (14) 



[0 0 3 3] Ifl*>. H«a (13), (14) dlfc-Sl* 

rg&SESf l <t p — ;ux b^/*^ ut^vxd^iss 



h^/^'J77>XDr ^OlC^ot, ^(7>&. £HX 
h<7>P— ;UX h^/*£ U77^DI **0 

lzfc£>^t>. x>i;>7b<miiJ^0 : ^il , )^>v>^^> h 

[0 0 3 4] *fP,S-e$>£K H3R3S1 0|C^^>X>i/> 

ctit>fi^cDx>i;>vt?> f^i>v>op- ;u£*J 

IB-T-SX h^/<— **L. il>i?w!7> h<7>5*>. 

^*<t : fc. X>i?><7)HUflJS.^mffJ[Z^t-^ — *fC0X 

-f 5 lz Lfcx >y>£j«£«(cfcl*T . 

Df : |tTfiiJx>i/>-7^> hCDP— hv^*? "JT^ 



>X 

Lf : X>i?>P— ;H2>^^t>ltrfl"JX>ix>-7^> h 

Db : ^fiJXVi/VT'f 1/ KCDP— Jl/X h^/<£ U77 
>X 

Lb : x>i;>a— ;u-tr>^^^^iiyx>v?>v^> h 

Dr : 3&ii>v>7>» ha)n-;ux h^/^ u 77 
>x 

Lr : x>i?>p— ;u-tr>^^b^|x>i;>v^> h 

CD ^ '0 £ £ * T* CDMSaSigt 

L' Ic : ItMI&tPefflX ^> 

L' be : BtT®J^^fyx>i;>^^> hC04>^^^^i5 



<hLfe<t#. »JtttffilcasL*T. 2x (Df /Lf ) ; 
Dl /LI 2x (Dr/Lr ) ^Dl /LI I 



2x (Df /Lf ) <Db /Lb lO, 2x (Dr /Lr ) ^Db /Lb 

■ ■ ■ (15) 

2x (Dl /L' Ic) ^Db/L' be - - - (16) 



[0 0 3 5] BP*>. (15), (16) (ZS^I^ 

T8$aS&lfL<hP — h^^^ 'JT^>XD<t£I§:£ 

^0lr^otXK7/^H^SL, -^o&x h CO 

[0 0 3 6] H*S1 1 (C^&XVvV 

XftSBl*. »*3H7!>S1 OCPi^ftfr— ^iCfcl^ 

T\ t9E^«&^*ffflx>y>^^> h*<^SIJ[c*Lfc 
xh^/Ht x>v>a-;^ilzfcut, Sx>v 
>^ ^ > h *8S £ ±«t?S if <£> SSffi * A c <h £4# 



[0 0 3 7] #^T:fc£K Bt*3»1 2lC^^X>v?> 
[0 0 3 8] *fg{E-efc*K 3|Z^^X>v> 

[0039] *^0^r*fe^>. 4lC^^X>i;> 



(12) 
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[0 0 4 0] 

Hi iz&z>j:yis>5i&mmi*. x>v><z>p-;h$(c 

[004 1]*^K^I>. 18^312 IC^^. X>i>> 
[0 0 4 2] *§&WXfoZ>. ft^3g3|C^^>X^i;>^ 

i>v>oa- ;uB#|::fciNT. nUMt^MR 
I/^fflx>v>^^> hCD3@Rlfr"C. f53B#C:. x>i?> 
£3^#^f£j!>^ tutJ<l=2£f [ i^t;^fiJx>i;>^^> h 

S^-Ti) (Df /Lf ) , (Dl /LI ) , (Dr / 
Lr ) dr. ^fljx>v?>^^> (Db / L 

[0 0 4 3] *S£fE-e&£K l§*3l 4 £ X > v 

^Ml*. 3 letter. ££C:-Ji<£>8im£#£ 

[0 0 4 4] *f£BRX&&. lf^Il5(Z^^>X>v>^ 

-;uu. gtjtjx>i;>^o> h^*n^/c3@RfT 

> hcoa— jux h*y^^ UT^^XD^Olz^y. x> 
-;u-fe>£lcp— ;u*r-5i:#-e%. ^®jx>v?>v^v 

[0 0 4 5] *^0JT*fe^. S^316 |c£fc£x>v>>:£ 
[0 0 46] H#3l7|C^£X>v>£ 

x>v>^^7> h<h^®]x>v>"7^> Kt^l^P 
-JUL. *<D'ik. S«i>5>7>» h$-iQ^f-3Sm 

r*x>v>^^-r^>^b. Krwatftflnxvvv^^ 

>h^P-;i/Xh7^^U77>XD^0|CJSy % x> 

-;u-tz > £ lc q — ;u-T £ <t # T; &®jx>v>^> 



[0047] *5MJ3-cfc*u m*3i8ic«^x>i;>3E 
Iw3£ri 7 letter. *6fw-JB<Da»A<#6 

[0048] *%wxfo&. o&m9\z.m&x.^v^& 

> h(7)P— JUX h^/*^ 'JT^>XD^O{Z^y. X> 

y>3b<l(rflJ&tffi«x>i;>^^> h*«^(Sffl«*n 
— ;Hz \zu—)\,-t&k $Xl>. &®]x>v?>v^> 

[0049] »*ai oic^^x>i>> 

[0 0 5 0] *9£^-T*a&*. »*3S1 1 (3^^>X>v> 

■t. «rE*ffl&tf^flix>i?>-7H;> h*^fiu(-*-r* 
[oosi] *«^-efc^. »*9i 2 cn££x>i;> 

T\ 2EfiJS^Wx>v>^^> h*. x>i?>p— ;u 
x>i?>gift<7)A*^I^A<SS(Offit^St*fiyi:35:o 

[0 0 5 2] *^0^-Cfc^. H*311 3|C^^X>i?> 

fi«»<&tt— j&*B*u S56xS*fB*<b-r«»c:i:*<-C# 
[0 0 5 3] *^0^T*fc^>. H*3!i 4ln^^x>i;> 

[O O 5 4] 

tf2l*. **BBlz«fc5x>i?>3£l#Sfi^*— <Z)S8SS^ 



(13) »BB s F9-2 2 6 3 8 6 



mz^Ltzmitmr^ ant Hfflti**s«)ii*t 

LfdBlffilllS* * fc. 1121*. Hi ^iE@^t>7FLfcIE 
SiJfvU C£>5*>. Hi ic^LfeStfra 

-flTNMBIHt) icaS^Lfc^cD-efe^o 

[0 0 5 5] X>S?>1li. *M<DtfTft*fiII-S* Ltltli: 
tSMz^^y l/-A3±C, |frfflX>i?>^7^> K2 f 

&o 1P*>. X>i?>1 4ffl)I>i?>7^> h2£ 

[0056] i o [£x>i;>a— ;uiz>£ £^ U H)i 
>7«»h2rl:l4, ^SUI-X h S S*L. x> 

£&tf6SIX>y>7'5>h2 I, 2rlt X>v 
[0 0 57] H3l£* X>v h2(0- ^S£B® 

tfcot, x>i?>p— ;ntra)»jh3R»i^*5itsltr«Jx 

Df /Lf <Db /Lb fiO x 
Dl /LI <Db /Lb 

[0 06 1] *-<D*lS»lBr=felt*ffffl*KW 
-Ti)o 0414s x>ix>l 0>P— ;M*jgc:asit&t(MMx 

>y>7-)>h2 f &tf&fc'JX>v>>^<t>> h2 b 

fcgl 1*#RS-T^<t. *a0kra/h^t>JP3$f 
>JEC:fcl*TI** X>y>1 tt hJ^^^^ot, X> 

v>p — ;Hz>£ i oSt'bWB&S (H^T?l*BSft" 

> h2(?)P-J^ h7/^U77>XDIj:, x>v>P 
— ;u-tz i 0fr*<nmWz)£mLT$3l'PirZ>tz!t). ml 

flXVvV"? 1 ^ > h 2 f — ;ux h^/^ 'J77>X 
Df *H3l^^-rcfc3IC^X>v>^^> K2 b|Cj± 



2 ^i^^ni02 <h. *V©02 

#R2 *^LTf^^RJil^-&-r^[^© I 2 t^Lfc 
h2 I, 2rtB»ftM0)tfl!)tti, X>i> 
C*tt,*X>i?>"7^> h2^S02 £x>v>1lC 

[0058] ::t% x>i/>p— ;u-b>^ i o^^mr 
$ijx>v wi?> h2 f <a+'fr(::^££T-&SL*=iE3£ 

i>y>7^> h 2 f C043,(>[c^^)^T:a)S^5§^t* L 
f , f^d. x>i>>p— ju-tz>£ i o €> 8HH x :> y 
>VyO K2 ba)*t>I-S4*"C0>*SJE«l*Lb , x 
>v>p— ;u-fe>£i 0^^^{|ijx>v^>^^7> h 2 i 

1 0^t>^&fflX>v^>^^> h 2 r CD^'CM^-S^ 

"COJftSffiJItSLr ^"T^o 
[0 O 5 9] fj{Ri]x>v>^^> h 2 f 

^A— #Rf2<tX Sf2£(DP — >UX h^A^7 'J 

T^>X£Df , &©]X>i?>^0> K2 b |Zfclf£>P 
— ;UX h*y/^ UT^>X£Db <h L. £WJx 
yyW^>h2 I lcfclt^^®JX>ix>V^> h 2 I 

*Dl , ^®JX>v>V^7> h2 r IZfclt&P— ;UX h 
7/^'J77>X^Dr i:t5o 

[0060] m-omm^mx&^oL^zy^w^m 

14. C^bX>yyP-;i/-b>^ 1 O^bXyyyV'!? 



Dr /Lr «Db /Lb • • ■ (1 ) 

^T^$<^ l J. P-JbXh7/^U77^Di:II 
Ig^Lch^P^xt (D ir»-^^TS6SLfc*^fe. x> 
v> i (Dn— ;u^[c(4. Hi 1^I/H14 (a) [c^-fcfc 
513. p— ;ux h^y/'v^ 'J77>^Df , P-^xh-v 

/^U77>XDI , P-jbXh i ;/^'J77>XDr 
^ o iz ft y . bu ®J <h £fiH S. l/^ K CO 3 fi ftfT O x > i? > v 

4 (b) Citf-T tMix>i?^«>> h2 blcfc 

It****^*^***^ x>v>l <7) P JUBtF 
7^yh2 b<7)tf*aEJSI4SitHci^ 

[0 0 6 2] tzzx*. ttimt&%LXf&m<o^>z>>^ 

^>hTM4. X h*y/<— t(D2kmz&-oT&n— ;UX K 



(14) 
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14. t^7b- Aaizfcit&^ScoSn (*S5<7>«fS.) le 

2ES.^fiUX>v>^^> h 2 I, 2rl4. X>v?>P 

-;Hz>$M o^liLt^lxiESLT. x>i>>i 

f^f«:4|Ji:?S:ots - ^t?(Dgft^ Lie < l\ 
[0 0 6 3] t^)ts X>v>>1 <DP— JUB^lxfcl^T. 
fjfjX>v>^^> h 2f «t. &&tf*fflx>i?>^^ 
>h2l , 2r <D3lBHfT?x>i;>1 *3£1#L. »«x 
>i?>T^> h2 blzfclt<£>X Sb2^CD^}t(C 

[0064] ^ X>v>7^>h2i*ia)Xh^^ 
— S2 »»4|:IB§LfcXh*;y<-Sl3(i, — IS 
|x. x>v>i <7>p — ;UBf[x3£&^&S^£R&it-r<5 : 7 

D^OfC^ofc^^^^^^A^-^o Z.<Dtzlb+ 
(Db /Lb ) I*. (Df /Lf ) , (Dl /LI ) , 
(Dr /Lr ) ixit^T < "T -5 - i: ^m^"efc l ) . 
(Db /Lb ) (4. _tia3 0(Dit(C^tL^ffi§2fgmJi<b: 

2 x (Df /Lf ) ^Db /Lb 

Df /Lf =?DI /LI =Dr / 

[0 0 6 7] *X0)*16^»lCj3lt*ftfflt. %-0>m 

MMMtfltffimiztemW'e&ZtiK B«3* (3) fx^o 
£-f£<t. x>i;> i coa— ;ub#ix|4. 

P-;i/Xh7/^'J77>XDr l$lSPB*(X0[x£: 

lx£H\ 1J«i:2E&^*«x>v>7^> h<DX h?/< 
* U77>XD^I*0lctii:t^ x>i;>p— ;b 
-fe>£ 1 OCDteSj&^HlL. Mx>i;>7^>h2b 
MOi^v^^ h2«£y5fcfXX h^y?^7 U77> 

XD£o(x-r&::<tl4£:i\, 

[0 0 6 8] BP*u ItrW^^fl&tfSWtoftx^i/v^ 
ffl&tffefjoo^x:^:^^ h2[:33[tl>x 

2 x (Df/Lf) = 2 x (DI /L 

<DKm£mtz-t t * m-ommmmkmm\^ mmk* 

[0 0 7 1 ] £ blx. m=<08g!fiflS»*KfPi-f 5o H6 



2 x (Dl /L I ) ^Db /Lb 

2x (Dr /Lr ) ^Db / Lb • • • (2) 
l=lg-3(^T. ftgllLtP-iUXh^^ 'J7^>X 

<t. £;a.iP&ffi'jx>-:;>-?^> hco#p— h*y/^ 

U77>XD^O IZ& y 2 £ [XX h (D9M4SE^35< 
^Ltt, M>Jx>v>-7^> h 2 bOP-;i/X h ^ 
>^'J77>XDb :6*0(x&b£:l^b. mMk'&Rlf 
^fljx>i?>"7 0> hcox sf2^u:s^^L 

[0 0 6 5] SSSWHf l^^^ (dB) <Dm 

B*|xfcrj-&$^ A^-V— Ftfeot, H3gal4. 
lc«fe*x>e;>3£»^«Tffcy. 5£&lbl4. 

[x. ^MMftfxfcit&^u^u (dB) 14. 3l3A<<£ 

[o o 6 6] ;jfclx. *x<7>881Sra»*»W-r&. »*M 
&«/&!4. *— (Z)Seifi^»a)1«fiEi:l^«-efcoT. x> 
v>p — ;Hz>£ i 07b^x>v>-e^> h 2 co^'frfx 

2£*T?a>SJSffiJBiL<fc. DH^h7/^'J77>X 
Lr «Db /Lb ■ - - (3) 

> h 2 0>+iC>(3S^*-ea)*SJEiltL36<X'lbL-c* 

(3) OSi^liCt^ffi^ ^f!jX>^>^^> 
[O 0 6 9] ftoT. &ffiX>i?>^"t7> h2 b 

■r* (Db /Lb ) <t. «r«t&«2&t/^«x>i;>-7 

^>h*Kffi"*"5 (Df /Lf ) f (Dl /LI ) , 
(Dr/Lr ) £ <0Sj&<'hS < T X>^>P— ;U-fe 
1 0(?)fl^K^t\ &HiJX>ix>V^> h2 blX 

feltftx Sb2£<7>S«i::<fc£tfte£»<DSiJf £ 

[00 70] dfl>£:#** #X>v>-7^> h<7)X h ^ 
/<— |C7/<-*t«^affl**t*t. Xh^/^ U77> 
X D 6< 0 fC* o 1 1 J '>0)X ^3&<g C ^ , ^OtzSb. 
(Db /Lb ) I*. (Df /Lf ) , (Dl /LI ) , 
(Dr /Lr ) ICjht^T^:^ C k ftM^ fe L J . (D 
b /Lb ) 14. C*Lb3 0(Di±IX^L«IBS2fg^-e36 

l ) =2x (Dr/Lr) ^Db/Lb 

• • - (4) 

CDHl®(Xfcl^r. A3^t^m*4f4*B§LT 
fey. 1 1 14. £fi]x>v>V^> h 2 I <Dtt"0<t. 
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[0 0 7 2] m—&ltB—<D^1&r*mi^ Lfc* #X> 

v>^> hcop— jux hv^l ut^vxd^. x> 

D I /LI <Df /Lf 

D I /LI <£Db /Lb lO, 

Df /L' fa«Db /L' ba ■ 

[0073] c^nffi^ji^fcit^^ffl^. m-omm 
f^ii. «4oi=. u%a (5) ^t>. p-ji/Xh^/^'j 

77>XD I , P-;i/Xh^A^'J77>ADr i)<0|: 
feoT. ac«x>i?>v«S> h2 I ir^Tl|iJx>i;^^0 
>>2 r i:^ISI*n-^t>^l:P- ;UL. * 
<7)&. I8ffia (6) P-Mh7^'J77>X 
Df tfOCifco-C. «r«i:&&tf*«a)3tt3T-cn— ;u 

S^^^x.^7b>t). x>i;>i <z>p— ;nc#i\ aE&tf 

j6<JIH*0[r3&-S^i:Tf. »«X 'J77>XDb 

[0 0 7 4] EP*>. S = <D88«HBffi7?l*. X>v>P — 

2 x (Dl /L I ) ^Df /Lf 



fa. iSil 1 36^6ftfi(x>i/>-7^> h2b 0>4><L>(:: 



(5) 



Dr /Lr «Df /Lf fiO. 
Dr /Lr <Db /Lb • • ■ 
• ■ (6) 

t=£tJS.tf^fflSx>i?>^H7> h2 I , 2r**Xh^/* 
— SlcM5jgLfc&. 1«H|iJx>i?>^0> K2 f tfX 

/<— sf2ica»-r-&35^&. x>i;>i surffitaEAtf* 

[0 0 7 5] ^ot, &tJ&lX^fi!lX>i;>-7H7>h2 
I, 2r3&^SL, i>v>1^Sr;«|x>v>? 

•)>h2 I, 2 r £|g-SWE2«l«*n — ;u-tz>£lcn — 

-r^t^-eti. ftfflx>i? W^7> h 2 b Xh7 

■H f~#P ftJ L T ttSStt £ ft ± * i± & - <t **T- * S o 

[0076] C(7>i:#t,. Xh7/'?-Sf2SO : St*tt. 
X S'V/^ 'JT^^XD^Ofc^oyc^t^^O^^^ 
ec^>fc^. PHlzfc (5) , (6) lZ*5lt5*^*aC0 
q&2ltt. *<D£ffllC^L&B&2fgJa±^&&-£#SS 
Ll\> Sot, 

2x (Dr /Lr ) ^Df /Lf 



2x (Dl /LI ) ^Db /Lb J&O. 2x (Dr /Lr ) <Db /Lb 

• • • (7) 

2 x (Df /L' fa) ^Db /L' ba ■ - • (8) 



S f 2 3fe tf S ff£ L T t + # ft Rfi 8 S!) S A<# b *l £ o 

[0077] mnconffi^ii. x>i;>i <dp-;ub# 
lei** -ssic. iM«!x>v>7^>ha)p-^ 

h7/^U77>XDI , Dr J^giUI^Olzft 

®JX>^>^> h 2 r <D4 a 'b£*fi'5ffifi«1 1 
2£|C. ftO) X "7 »5> h 2C04 3 ^(cS^^T*(7)fi 



BU^l/^#JX>v>Vl7> hCOP— ;UX h U77 

mtmmz, fr©jx>i»^^>h2 f ££®jx>i?> 

h2rl:^ift(DiSIl^L' rb, K<Effl«**&. 
^ffliJx>ix>-7H7> K2 r fzM**-ea>*fiiEK*L' 



Df /Lf «Dr /Lr Dl /LI <Dr /Lr 

Df /Lf «Db /Lb E.O x DI /LI «Db /Lb • ■ - 



(9) 



Dr /L' rb< Db / L ' bb ■ ■ ■ 

i*. watfs«x>*;>T^> h2 t P 2 i^xh^ 

— IC^^L, *V>'&. ^fflX>v>^^> h2 r lUcfe* 

y>7«7>h2f, 2 i *jg^ffiSS*p— ;u-b>^f^ 

□ — ;U"T^i:*t?*. &Hx>i;>-?^> h2 bttX h 

2x (Df /Lf ) ^Dr /Lr 

2x (Dl /LI ) ^Dr/Lr IO % 



(1 O) 

[00 7 8] Z<Dt£i>. X h^/^~Sf2St^STIi. 
jgC§fc^ (9) (10) IZ*5tt*#^*a© 



< 
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(16) 



2x (Df /Lf ) ^Db /Lb .i.O % 
2 x (Dr /L' rb) <Db /L' bb ■ 
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